
FOURTH FIVE-YEAR REVIEW 

E. I. DUPONT DE NEMOURS & CO., INC. 
COUNTY ROAD X-23 SUPERFUND SITE 

IAD980685804 
LEE COUNTY, IOWA 

JUNE 2012 

Prepared by: 

United States Environmental Protection.Agency 


Region VII 

901 North Fifth Street 


Kansas City, Kansas· 66101 


Approved by:· 

Date I I 

~-----

! 30246281 

1111111 IIIII 11111111111111111111111111111111111111 
Superfund 



Table of Contents 

List of Abbreviations .............................. : ............................................................... -:........................ 1 


Five-Year Review Summary Fonn ............................ :·: ..._. ........... , .................................................. 3 


Executive Sumn1ary ............................................................... , ............... ~ ......................................... 5 


1.0 Introduction .................................... : ........................ · ......... · ........................................................ 6 


2.0 Site Chronology ................................................. , ...................................................................... "? 


3.0 Background ................. : ............................. · ............................................................................. 7 

3.1 	 Physical Characteristic.s ............................................................................................. 7 

3.2 	 Land and Resource and Use ...................................................................................... 8 

3.3 	 History of Contamination............................................................. , ............................. 8 

3.4 	 Initial Response ................ : .................................................................................... 8 

3.5 	 Basis for Taking Action ............................................................................................ 9 


4.0 Remedial Actions ..................................................................................................................... 9 

4.1 	 Ren1edy Selection ...-.......................................... : ........................................................ 9 

4.2 	 Remedy Implementation ......................................................................................... 10 

4.3 	 System Operation and Maintenance ....................................................................... 12 


5.0 Progress Since Last Five-Year'Review ................................................................................. 12 


6.0 Five-Year Review Process ........................................ ."............................................................ 13 

6.1 	 Administrative Components ............................. , ..................................................... 13 

6.2 	 Community Involvement.: .... .-................................................................................. 13 

6.3 	 Document Review ............. ~ ............................................ ~ ........................................ 14 

6.4 	 Data Review and Evaluation ..................................... : ............................................. 14 

6.5 	 Site Inspection ... ·:...................................... : ......................... : ..................................... 16. 


) 	 . 

7.0 Technical Assessment ............................................................................................... : ........... l6 

7.1 	 Question A: Is the remedy functioning as intended by the decision 


· documents? ......................................................................................................... 16 

7,2 Question B: Are exposure assumptions, toxicity data, cleanup levels, and 


·.,remedial action objectives used at the time of the remedy selection 

still valid? ............................................................................................................ 17 


7.3 	 Question C: Has other information come to light that c,ould call into 

question the protectiveness of the remedy? ....................................................... 21 


7.4 	 Summary of technical assessment .......................................................................... 21 


8.0 Issues ....................................................................................................................... ; ................ 21 


9.0 'Recommendations a11d Follow-up Actions ............................................................................ 21 


I0.0 Protectiveness Statement ............................................................................................... ~ ....... 22 


11.0 Next Five-Year Review .......................................................... ."............................................. 22 


2 



Figures 
Figure 1 - Site Location Map .................... · ...................................................... ' ................. ; ..... 23 

Figure 2- Site Layout and Monitoring Well Locations··········································'············· 24 


Attachments 

Attachment 1 - Site Documents Reviewed ........................................................................... 25 

Attachment 2- Groundwater Monitoring Data.:··································; ................................ 27 

Attachment 3 - VOC Monitoring Data ................................................................................. 28 

Attachment 4 '--Site Inspection Checklist.. .............................. : ............................................. 29 


3 



List of Abbreviations and Acronyms 

ARARs Applicable or relevant and appropriate requirements 

ASTM American Society for Testing and Materials 

bgs Below ground surface 

CD Consent Decree 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

COC Contaminant of concern 

.Eco-SSLs Ecological Soil Screening Levels· 

EPA U.S. Environmental Protection Agency 

ESD Explanation of Significant Difference 

IDNR Iowa Department of Natural Resources 

MCL Maximum Contaminant Level 

mg/kg Milligrams per kilogram 

n:tg/1 Milligram per liter 

NCP National Contingency Plan 

NPL National Priorities List 

O&M Operation and maintenance 

RAO Remedial action objective 

RD/RA Remedial Design/Remedial Action 

RIIFS Remedial Investigation/Feasibility Study 

ROD Record ofDecision 

RSL Regional Screening Level 

TBC To Be Considered 

UCS 1 Unconfined Compressive Strength 



VOCs Volatile organic compounds 

flg/l Microgram per liter 

2 



I 

Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: E. I. duPont de Nemours & Co., Inc.-County Road X-23 

EPA ID: IAD980685804 


I 

NPL Status: Deleted 

Multiple OUs? 
No , 

Has the site achieved construction completion? 

Yes 

REVIEW STATUS 

Lead agency: EPA 
.If "Other Federal Agency" was selected above, enter Agency name: Click her~ to enter text. 

Author name (Federal or State Project Manager): Diana Engeman 

Author affiliation: EPA-Region 7 

Review period: 6/22/2011 -6/1/2012 

Date of site inspection: 5/17/2012 

Type of review: Statutory 

Review number: 4 

Triggering action date: 8/15/2007 

Due date (five years after triggering action date): 8/15/2012 

-
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Five-Year Review Summary Form (continued) 

The table below is for the purpose of the summary form and associated data entry and does not 
replace the two tables required in Section VIII and IX by the FYR guidance. Instead, data entry in this 
section should match information in Section VII and IX of the FYR report. 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

OU1 

Issues and Recommendations Identified in the Five-Year Review: 

OU(s): Click here 
to enter text. 

Issue Category: Choose an item. 

Issue: Click here to enter text. 

Recommendation: Click here to enter text. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Implementing 
Party 

Oversight Party Milestone Date 

Choose an. item. Choose an item. Choose an item. Choose an item. Enter date. 

To add additional issues/recommendations here, copy and paste the above· table as many times as 
necessary to document all issues/recommendations identified in the FYR report. 

Protectiveness Statement(s) 

Include each individual OU protectiveness determination and statement. If you need to add more 
protectiveness determinations and statements for additional OUs, copy and paste the table below as. 
many times as necessary to complete for f!aCh OU evaluated in the FYR report. 

Operable Unit: 
OU1 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 
Click here to enter date. 

Protectiveness Statement: 
The remedy at the E.l. du Pont de Nemours&: Co., Inc. 'County Road X-23 site is protective of human 
health and the environment. 

Sitewide Protectiveness Statement (if applicable) 

For sites that have achieved construction completion, enter 'a site wide proteCtiveness determination 
and statement. 

Protectiveness Determination: Addendum Due Date (if applicable): 
P·rotective Click here to enter date. 

Protectiveness Statement: 
The remedy at the E. I. du Pont de Nemours & Co., Inc. County Road X-23 site is protective of human 
health and the environment. · 
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Executive Summary 

The E. I. du Pont de Nemours & Co., Inc., County Road X-23 Superfund site in Lee County, Iowa, 
consists oftwo subsites, known as the Baier and, McCarl subsites. The remedy for the site included 
stabilization and solidification of contaminated soil from both subsites into a solid monolith which was 
covered with a soil cap at the Baier subsite. The remedy also included groundwater monitoring and the 
implementation of covenants and deed notices restricting· the future use of the subsites. The site achieved 
construction completion with the signing of the Preliminary Closeout Report on September 29, 1993. 
The site was deleted from the National Priorities List on September 25, 1995. The trigger for this five­
year review was the signing of the third Five-Year Review Report on August 15, 2007. 

The detennination that has been made during this five-year review is that the remedy continues to 
function as designed. The immediate threats have been addressed and the remedy continues to be 
protective. 
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. 1.0 Introduction 

The purpose of five-year reviews under the Comprehensive Environmental Response, Compensation· 
and Liability Act (CERCLA), 42 U.S.C. §§ 9601- 9675, is to determine whether the remedy at a site 
remains protective of human health and the environment. The methods, find.ings and conclusions of sucp 
reviews are documented in five-year review reports. In addition, five-year reviews identify issues found 
during the review, if any and presents recommendations to address them. 

The U.S. Environmental Protection Agency prepared this five-year review pursuant to Section 121 (c) of 
~ERCLA and the-National Oil and Hazardous Substances Pollution Contingency Plan (NCP). · 
Section 121 (c) of CERCLA provides: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such remedial 
action no less often than each five years after the initiation of such remedial action to · 
assure that human health and the environment are being protected by the remedial action 
being implemented. In addit!on, if upon such review it is the judgment ofthe President 
that action is appropriate at such site in accordance with section [ 1 04} or [ 1 06], the 
President shall take or require such action. The President shall report to the Congress a 
list of facilities for which such review is required, the results of all such reviews and any 
actions taken as a result of such reviews. 

The EPA has interpreted this requirement ih the NCP; 40 CFR § 300.430(t)(4)(ii) provides: 

Jf a remedial action is selected that results in hazardous substances, pollutants, or 
contaminantsremaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action. 

The EPA has conducted a five-year review of the remedial actions implemented at the E. I. du Pont de 
Nemours & Co., Inc. County Road X-23 site in Lee County, Iowa. This review was conducted from 
June 2011 through June 20_12. This report documents the results of that review. 

This is the fourth five-year review for the site; The triggering action for this fourth statutory review is 
the completion date of the third five-year review which was August 15, 2007, as shown in the EPA's 
WasteLAN database. The five-year review is required because hazardous substances, pollutants or 
contaminants remain on the site above levels that allow for unlimited use and unrestris;ted exposure. 
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2.0 Site Chronology 

Table 1 presents a summary ofthe.major site events and relevant dates. 

Table 1 
Chronology of Site Events 

EVENT 


Initial discovery of contamination 

Removal actions conducted 

Final listing on National Priorities List (NPL) 

Remedial Investigation/Feasibility Study 
(RIIFS) completed 

I 

11199 I 

\_ 

/ 

Proposed Plan made available for public 
comment 

411991 

Record ofDecision (ROD) signed 
­

Consent Decree (CD) for Remedial 
Design/Remedial Action (RD/RA) finalized 

ROD Explanation of Significant Differences 
(ESD) signed 

RD completed and RA construction began 
' 

Preliminary Close-Out Report signed 

Final Close-Out Report signed 

Site deleted from the NPL 

First five-year review signed 

Second five-year review signed 

Third five-year review signed 

Date 

1111979 


1990-1992 


8/30/1990 


5/2811991 


4/2311992 


511111992 


6/511992 


9/2911993 


8/111994 


9/2511995 


611911997 


8/16/2002 


8/15/2007 


3.0 Background 

3.1 Physical Characteristics 

The DuPont County Road X-23 site, consisting of the Baier and McCarl subsites, is located in rural Lee 
County, Iowa, approximately 3.5 miles south ofthe town of West Point. The two subsites are located 
about three-fourths of a mile apart, in Township 68 North and Range 5 West. The Baier subsite is 

,' 	 located in the southwest quarter of Section 28, and the.McCarl subsite is located in the southwest quarter 
of Section 22 (see Figure 1). The Baier subsite encompasses approximately 13 acres ofwhich 3.5 acres 
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are where the treated soil is located. The subsite is accessible via County Road X-23. The McCarl 
subsite encompasses approximately 1.25 acres iocated ·in a largely undeveloped, wooded area. 

3.2 Land and Resource Use 

Land ·use in the vicinity of the subsites was, and continues to be, agricultural with some scattered 
residences. The Baier subsite is surrounded by pastures and forests. There is a residence on the property 
adjacent to the McCarl subsite. Land use in the vicinity of the subsites is not anticipated to change 
substantially in the future. 

Groundwater at the McCarl and Baier subsites is encountered in perched, shallow water-bearing zones at 
approximately 20 feet below ground surface (bgs). A deeper groundwater zone is found at 
approximately 60 feet bgs. The upper and lower water-bearing zones are separated by a confining unit. 
The shallow water-bearing unit does not provide enough water to serve as a source of drinking water. 

3.3 History of Contamination 

Between April 1949 and November 1953, wastes generated at DuPont's paint manufacturing facility in 
Fort Madison, Iowa, .were disposed of at the B.aier and McCarl subsites. Liniited information is available 

·about the volume of waste that was generate~ but it was estimated that between 48,000 and 72,000 55­
gallon drums of waste were disposed at the two subsites. lri addition to drummed wastes, paint waste 
was placed in trenches and burned. An estimate of the volume of material burned indicated that between 
4,500 and 7,000 tons of ash was present at the subsites. The Baier subsite was the primary disposal area; 
however, during inclement weather, when the Baier subsite was inaccessible, wastes were disposed at 
the McCarl subsite. 

Contamination in soil consisted primarily of metals including lead, cadmium, chromium and selenium 
and organic compounds including toluene, ethylbenzene, total xylenes and naphthalene. Remedial 
investigation data from both subsites indicated that the areal extent of lead contamination in soil .d-efined 

' 	 the surface area of contamination and that lead contamination rapidly attenuated with depth, decreasing 
to the background level of 350 milligrams/kilogram (mg/kg) at four feet bgs. 

Total xylenes, ethylbenzene and selenium were the primary~contaminants in the shallow groundwater at 
the Baier subsite. Selenium, lead, arsenic, barium, cadmium and chromium were the contaminants found 
in shallow groundwater at the McCarl subsite. Deeper monitoring wells were not impacted by site­
related contaminants at-either subsite: 

3.4 Initial Response 

The EPA conducted investigations at the subsites from 1983 through 1986, during which volatile 
organic compounds (VOCs) and nietals contamination were identified. As a result of site contamination 
identified in soil and groundwater, the DuPont County Road X-23 site was proposed for inclusion on ·the 
NPL in June 1988 and the listing became final in August 1990. 

In January 1991, DuPont completed Remedial Investigation and Feasibility Study Reports for the site. In 
Apri1199l, a Proposed Plan identifying the EPA's preferred remedy was presented to the public during 
a public comment period. ' 
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3.5 Basis for Taking Action 

A Baseline Risk Assessment to evaluate'human health risks and an Ecological Risk Assessment were 
prepared and included as Appendices Hand I, respectively, to the final Remedial Investigation Report. · 
The Baseline Risk Assessment evaluated the current exposure scenarios. A Supplemental Risk 
Assessment Report was prepared by the EPA to evaluate the potential future residential risks. It was 
detern1ined that exposure to soil at both subsites presented significant human health risks associated with 
a future land use sce;:tario involving residential exposures. Increased health risks were found to be due to 
the noncarcinogenic effects of exposure to cadmium, chromium, selenium and lead. It was also 
determined in the Baseline Risk Assessment that no exposure to contaminated groundwater would occur 
due to the low groundwater yield from the contaminated zone. 

The potential contaminants of concern in soil at the Baier and McCarl subsites are: 

Inorganic Contaminants · VOCs 	 Semi-volatile Contaminants 

Arsenic Ethyl benzene Bis(2-ethylhexyl)phthalate · 
Barium* 4-methyl-2-pentanone 2-methyl naphthalene 
Cadmium Toluene Naphthalene 
Chromium 1,1, !-trichloroethane** 
Copper* Xylenes 
Lead . 
Manganese* 
Selenium 
Zinc 

* Contaminant foun.d at the McCarl subsite only. 
** Contaminant found at the Baier subsite only. 

4.0 Remedial Actions 

4.1 Remedy Selection 

The ROD for the DuPont County Road X-23 site was signed by the Regional Administrator of the EPA 
Region 7 on May 28, 1991. Remedial Action Objectives(RAGs) were developed during the Feasibility 
Study to aid in the development and screening of the remedial alternatives that were being considered. 
The RAOs for the site· were: . 

• 	 Prevent or minimize the potential for human exposure to contaminated soil and groundwater so . 
that health-based allowable exposure limits are not exceeded; and 

• 	 Prevent or minimize the potential for future otf-s.ite migration of contaminants. 

The selected remedy for soil was stabilization and solidification of all soil contam,inated above risk­
based levels into a solid monolith such that contaminants of concern would be unable to leach into the · 
groundwater. All surface. waste materials not amenable to the selectep technology such as scrap metal, 
grinding balls, filters or drums were removed and disposed at an off-site hazardous waste landfill prior 
to treatment of the soil. Following treatment, the treated soil was covered ·with a spil cap to protect the 
treated material and prevent direct contact with human or ecological receptors. The protective cover was 

9 



required to be graded and planted with vegetation to reduce erosion. Covenants imposing restrictions on 
the future use of the site were implemented to ensure the integrity of the protective cover and the 
underlying solidified soil mass and to prevent exposures to the treated soil. 

The selected remedy for groundwater was "no action." Groundwater n"!__onitoring was required for a 
minimum oftive years. 

An ESD was signed by the EPA on May 11, 1992. It modified the treatment technology as described in 
the ROD so that stabilization/solidification of contaminated soil could be conducted on-site and above 
ground instead of in situ. Contaminated soil from the McCarl and Baier subsites was consolidated at the 
Baier subsite, mixed with stabilizing/solidifying reagents. The resulting monolith was then covered with 
impenneable clay, clean topsoil and a vegetative cover. · 

4'.2 Remedy Implementation 

In a CD entered into with the United States on April 23, 1992, DuPont agreed to perform the RD and 
RA and pay the EPA's response costs associated with the site·. The RD was conducted in confomiance 
with the ROD as modified by the ESD. The RD was approved by the EPA on June 5, 1992. 

The major components of the RA were: 

• 	 Removal of surface debris not amenable to solidification and subsequent disposal at an EPA­
' approved landfill; 

• 	 Excavation of contaminated subsurface material from both subsites exceeding 150 mg/kg of 
chromium, 350 mg/kg of lead, 10 mg/kg of selenium and 20 mg/kg of cadmium and placement 
in a stockpile for subsequent treatment and disposal at the Baier subsite; 

• 	 Stabilization/solidification of contaminated soil from both subsites; 
• 	 Construction of a soil cover to prevent human or ecological contact with the treated soil; 
• 	 'Introduction of vegetation to prevent erosion of the soil cover; 
• 	 Implementation ofland use controls to help en~ure that no unacceptable exposures occur; and 
• 	 Groundwater monitoring to ensure that no unacceptable ·contaminant concentrations occur in 

groundwater in the future. 

Further requirements for the RA were included in the Statement of Work, Appendix B of the CD, as 
follows: 	 · 

• 	 Soil contaminated above the cleanup levels was required to undergo stabilization/solidification to 
a depth of two feet below the waste/soil interface or to the known depth of metals contamination, 
whichever was deeper; 

• 	 Following treatment, the treated soil was required to be covered with a minimum of one foot of 
topsoil prior to grading and planting with suitable vegetation; and · 

• 	 Erosion controls were required to be included in the RD ·and/or Inspection and Maintenance 
Plans, ifnecessary. 

The performance criteria for the soil that was stabilized/solidified were as follows: 

• 	 Hydraulic conductivity less than br equal to 1 x 1 o-7 centimeters/second; , 
• 	 Leachability test results demonstrating compliance with Toxicity Characteristic Leachability 

Procedure metals standards for lead and chromium of less than five milligrams per liter (mg/1) 
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and for cadmium and selenium of less than one mg/1; · 
I . 

• 	 Unconfined compressive strength (UCS) of250 pounds per square inch with_ a minimum UCS of 
50 pounds per square inch after seven days; 

• 	 Freeze/thaw resistance in accordance with American Society for Testing and Materials (ASTM) 
Standard Test Method 04842; and 

• 	 Wet/dry testing in accordance with ASTM Standard Test Method.D4843, with samples for both 
tests demonstrating· a weight loss of eight to ten percent or less at the conclusion of each of the 
durability testing procedures. 

Prior to the start ofRA construction activities, surface debris from both subsites was accumulated, 
characterized and disposed of at a hazardous waste landfill. Construction activities at the ·McCarl subsite 
began in August 1992 and were completed in September 1992. At the Baier subsite, construction 
activities began in March 1992 and were completed in October 1993. Delays were encountered in the 
work schedule at the Baier subsite due to wet ground conditions as there wasrecord-setting rainfall 
during the spring and summer of 1993. The subsites were surveyed, cleared of trees and dense 
vegetation and temporary surface water controls and access roads were constructed prior to the 
beginning of ex~avation activities . 

. A total of 2,408 cubic yards of contaminated soil was excavated from the McCarl subsite and 
transported to the Baier subsite, where it was stockpiled within the area of contamination awaiting 
treatment. The McCarl subsite was then backfilled with clean soil and covered with six inches of topsoil. 
The site was graded, fertilized and seeded. A pre-final site inspection was conducted by the EPA at the 
McCarl subsite on September 29, 1992. 

Excavation at the Baier subsite began with the construction of a disposal trench. Once completed, 
contaminated soil from the trench location and the McCari subsite was placed .in the trench. A total 
volume of6,795 cubic yards of contaminated soil was excavated from the Baier subsite and placed in 
the trench. 	 · 

Stabilization of the excavated soil was achieved by mixing the contaminated soil with water and 
approximately 20 percent Type 1 Portland cement. The stabilization process was completed within the 
disposal trench. 

After chemical and physical perfonnance testing ofthe stabilized material, a three-foot thick layer of 
coinpacted clay followed by a one-foot thick layer oftopsoilwas placed over the treated material. After 
placement of the topsoil, the disposal trench area was graded, fertilized and seeded. A pre-final 
inspection was conducted by the EPA at the Baier subsite on September 10, 1993. 

The site achieved construction_completion status when the Preliminary Close-Out Report was signed on 
September 29, 1993. The EPA and the State determined that all RA construction activities, including the 
implementation of institutional controls, were perfom1ed according to specifications. The Final Close­
Out Report for the site was signed on August 1, 1994, and the site was deleted from the NPL on 
September 25, 1995. ! 

One year of quarterly groundwater sampling atthe McCarl subsite began in September 1992 and then 
was conducted annually through September 1996. One year of quarterly groundwater sampling at the 
Baier subsite began in September 1993 and was then conducted annually through September 1996. 
Following the first tive-year review in 1997, the groundwater monitoring was conducted biennially, in 
1998 and 2000. Following the first five-year review sampling groundwater for VOCs was discontinued. 
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Based upon the recommendations made during the second five-year review, groundwater monitorin'g at 
the Baier subsite continued in 2003, 2004, 2006, 2008 and 2010 to continue to evaluate the stability of 
the treated soil left in place at the subsite. During. the second five-year review; it w.as determined that it 
was no longer necessary to con.tinue groundwater monitoring at the McCarl subsite since contaminated 
soil was removed from the subsite and the monitoring wells were properly abandoned in July 2003. 

4.3 Systems Operation and Maintenance 

DuPont continues to conduct long-term monitoring, inspection and maintenance activities at the site 
according to the Remedial Action Inspection and Maintenance Plan and the Groundwater Monitoring 
Plan, which were approved by th~ EPA. The primary activities associated with the operation and 
maintenance (O&M) of the remedy include: 

• 	 Groundwater monitoring of the shallow and deeper water-bearing zones at the Baier subsite 
which has been conducted biennially since the first five-year review; 

• 	 Inspection of the groundwater monitoring wells; 
• 	 Inspection of the ground cover including the cap and vegetation at the Baier subsite; and 
• 	 Inspection ~fthe sitefencing. . 

The estimate for O&M costs in the ROD was approximately $12,000 per yeaL The actual O&M costs 
for the past five years, shown in Table 2, were provided by DuPont. In the past five years the costs have 
been somewhat higher than the estimate in the ROD but consistent with past years. In 2011, an 
additional round of groundwater samples was collected and analyzed atthe request of the EPA, resulting 
in higher than normal costs. The EPA does not currently anticipate that additional sampling will be 
requested in the future. 

Table 2 

Annual Operation and Maintenance Costs 


Since the Third Five-Year Review 


Year Total Cost 

2007 $19,430 

2008 . 12,960 
( 

2009 14,972 
-

2010 16,628 

2011 26,795 

5.0 . Progress Since Last Review 

The protectiveness statement in the Third Five-Year Review Report for the site was as follows: The 
remedy at the DuPont County Road X-23 site is protective of human health and the environment. 

The recomme~dations made in the Third Five-Year Review Report included: 
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• 	 The soil cover at the Baier subsite was to be sampled in 2008 and 2011 to evaluate the need to 
apply nutrients to promote growth of the vegetative cover with application as needed. 

• 	 Continued biennial groundwater monitoring for metals at the Baier subsite. 
• 	 Discontinue inspection and maintenance at the McCarl subsite. 
• 	 Continued inspection at the Baier subsite twice per year. 

In January 2009, it was determined that it was no longer necessary to routinely sample the soil of the 
cover at the Baier subsite. The vegetative cover has been in excellent condition for numerous years and 
that serves as an indication that the soil conditions are favorable for healthy growth. DuPont has 
modified the Site Inspection Report ~o include additional observations and corrective actions should this 
cease to be the case in the future. 

Groundwater monitoring for metals was conducted at the Baier subsite in September 2008 and 
September 201 0. hi addition to these biennial groundwater monitoring events, DuPont sampled the 
monitoring wells at the Baier subsite for VOCs in December 2011, at the request ofthe EPA. This·· 
request was made because it had been 15 years since the groundwater had been sampled for these 
contaminants. Although the stabilization/solidification process likely released VOC contamin~tion from 
the soil through mixing and the exothermic reaction that takes places during such treatment, it was 
determined that sampling groundwater would verify that these assumptions were correct andVOCs were 
not being released from the treated soil. The results of these sampling events are thoroughly described 
later in this report. . . 

DuPont conducted routine inspections of both subsites twice a year during the past tlve years. Although 
the EPA did not require on-going inspection and maintenance of the McCarl subsite, DuPont chose to 
continue these inspections. 

6.0 Five-Year Review Process 

6.1 Administrative Components 

The five-year review process was initiated on June 22, 201 I', with a meeting ofthe team of people who 
would be. working on the review. The team working on--this five-year review includes the EPA Remedial 
Project Manager, Diana Engeman, as well as additional EPA technical staff, a community involvement . 
coordinator and legal staff. Representatives of DuPont and their consultant, URS, provided information 
necessary to conduct this five-year review. · · 

6.2 Community In_volvement 

A fact sheet announcing the start of the fourth five-year review was emailed to federal and state 
congressional offices, mailed to local interested parties and placed on the EPA Region 7 website on 
December 14,2011. On January 16,2012, a public notice regarding the start ofthe fourth tlve-year 
review was published in the Fort Madison Dai~v Democrat. Local interested parties include city and 
county oftlcials, local organizations and citizens who have expressed an interest in the site. In· general, 
the community interest in the DuPont County Road X-23. sit~ has been low~ There were no comments or 
questions provided to the EPA from the public during this five-year review. 
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Soon after approval of this Fourth ~ive-Year Review Report, a notice will be placed in the same 
newspaper announcing that the Report is complete and that it is available to the public at the Fort 
Madison Public Library in Fort Madison, Iowa, and the EPA Region 7 office. 

6.3 Document Review 

This five-year review consisted of a review of relevant documents, including Site Inspection· Reports 
and Groundwater Sampling Reports. A complete list of documents reviewed as part of the five-year 
review process is included in Attachment I. 

6.4 Data Review and Evaluation 

Site Inspection and ,Maintenance 

The plan for site inspection and Ii1aintenance is included in the Remedial Action Inspection and 
Maintenance Plan, which is Attachment 4 to the Remedial Design Report. According to this report; 
inspection and maintenance of the soil cover, vegetative cover, drainage channels and the site .in general 
were scheduled for three times per year for the first three, years following completion of the RA to 
ensure continued integrity of the RA ( 1994, 1995 and 1996) and twice per year for the next seven years 
( 1997 through 2003). Additionally, shallow soil sampling of the soil cover was to occur on the third, 
sixth and ninth years following completion of the RA (1996, 1999 and 2002) to evaluate the need to 
apply lime or fertilizer to promote vegetation growth. There were no specific plans beyond the ninth 
year. 

For this Five-Year Review Report, Site Inspection Reports were reviewed for site visits conducted in 
O_ctober 2007; April and October 2008; March and November 2009; March and October 201 0; March 
and November 2011 and March 2012. These inspections were perfom1ed by the environmental staff 
from the DuPont pla-nt in Fort Madison. On each occasion except March 2012, both the Baier and 
McCarl subsites were visually inspected regarding the condition of the soil caps and vegetative covers, 
development of areas of erosion, development of natural drain'age channels; the condition of monitoring 
wells and site fences and gates. The EPA did not require inspection of the McCarl property during the 
past five·years since all ofthe wastes and the monitoring wells have been removed from the property 
and there are no longer any use restrictions, but DuPont prefers to continue these inspections of this 
property. 

Throughout the period oftime since the previous five-year review, the vegetation has continued to be 
well established at the Baier subsite. In January 2009, it was detem1ined that the collection of soil 
samples to. determine i_f sufficient nutrients were in the soil to support vegetation growth were 
unnecessary due to the healthy condition of the grass. It was decided that anyfuture decision to sample 
or apply soil amendments would be based on the condition of the vegetation during inspection rather 
than.an arbitrary schedule. Maintenance issues related to fencing during the past fiv~years occurred at 
the Baier subsite in 2007, 2008 and 2009. Minor repairs were completed shortly after they were 
discovered. No issues were 'identified related to the condition of the monitoring wells in the past five 

. . 
years. 

Groundwater Monitoring 

Since the third five-year review, groundwater monitoring of the shallow and deeper water-bearing zones 
of the Baier subsite was conducted in September 2008, September 2010 and December 2011. 
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Groundwater monitoring is conducted according to the Groundwater Monitoring Plan, which is 
Attachment 5 to the Remedial Design Report. Figure 2 shows monitoring well locations for the Baier 
subsite. ' · 

During each of the sampling events, water level measurements were taken in the monitoring wells to 
determine the direction of groundwater flow in both water-bearing zones. During the past five years 
groundwater in the shallow water-bearing zone flowed to the southwest and in the deep water-bearing 
zone, groundwater flowed to the south/southwest. These flow directions are consistent with historical 
data for both zones. 

Although cleanup levels were not established for groundwater in the ROD since the exposure pathway 
for groundwater is incomplete, groundwater monitoring results have been compared against the EPA 
Maximum Contaminant Levels (MCLs) for drinking water; MCLs, promulgated pursuant to the federal 
Safe Drinking Water Act, are set forth at 40 CFR Part 141. MCLs set forth the pennissible levels of 
contaminants in water that is delivered to any user of a public water system. Summaries.ofthe 
groundwater monitoring results for the Baier subsite may be found in Attachments 2. 

Selenium was the only contaminant of concern (COC) which exceeded the MCL during the past five 
years. The MCL for selenium is 50 ,ug/1. In the shallow water-bearing zone at the Baier subsite, 
selenium was found at levels exceeding the MCL at monitoring wells BRA-IS (148 ,ug/1 in 2008 and 
155 ,ug/1 in 2010) and BRA-2S (54.8 ,ug/1 in 2008). This is consistent with what has been detected in 
these two wells in the past. Based on the direction of groundwater flow in this zone at the Baier subsite, 
both of these monitoring wells are upgradient of the area of containination so it is unlikelythat the 
selenium would be coming. from site ·wastes. None of the COCs have exceeded MCLs in the deep water~ 
bearing zone at the Baier ,subsite during the past five years. During the remedial investigation no 
connection between the two water-bearing zones was found. 

Groundwater samples for VOCs were not collected after September 1996. During the first five-year 
r~vie~ it was determined that it was no longer necessary to sample groundwater for these compounds 
because they were not being detected in the samples. The contaminated soil which was treated and 
remains at the Baier subsite, contained elevated levels of VOCs prior to treatment. The process of 
solidification/stabilization with Portland cement is an exothennic reaction which likely resulted in the 
volatilization of the VOCs in the soil. However, because it is unknown whether all of the VOCs in the 
waste material were actually released during treatment, and the fact that VOCs are generally quite 
soluble in water, in 2011 the EPA requested that DuPont sample the wells at the Baier sub site to confirn1 
that releases of VOCs was not occurring. DuPont sampled the wells in December 2011 and reported the 
results in March 2012. There were no VOCs detected in any ofthe monitoring wells at the Baier subsite. 
Based on this information there are no plans to sample for VOCs in groundwater in the future at this site. 
The results of all sampling for VOCs in groundwater at the Baiersubsite may be found in Attachment 3. 

Institutional Controls 

On September 20, 2007, DuPont recorded an Environmental Covenant with Lee County Iowa Recorder 
of Deeds which imposed activity and use limitations on the Baier subsite. This Environmental Covenant, 
which accords with the Iowa Uniform Environmental Covenant Act, 'accurately describes the Baier 
subsite property and supersedes the prior Declaration of Covenants and Restrictions. This 
Environmental Covenant prohibits residential, recreational or food chain agricultural uses of the 
property and the installation of water wells. It includes a requirement that the property be fenced. The 
Environmental Covenant also includes a requirement that DuPont submit verification to the EPA 
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annually that the activity and use limitations remain in place and were complied with during the 
preceding year. This riotice has been submitted each year since imposition of the Environmental 
Covenant, most recently in aletter dated January 25, 2012. 

Through the filing of this Environmental Covenant, the restrictions on the property known as the McCarl 
subsite were released. It was determined in 2007 that these restrictions were no longer: needed since · 
wastes and monito.ring wells no longer exist on this property. 

6.5 Site Inspection 

An inspection ofboth of the subsites was conducted on May 17, 2012. Participating in the inspection were 
Diana Engeman, EPA Remedial Project Manager and Brenda Swyter, Environmental Resource at the 
DuPont Fort Madison Plant. The purpose ofthe inspection was to assess the protectiveness of the remedy, 
including the conditions of the fencing, the integrity of the cap at the Baier subsite) the condition oft~e 
monitoring wells and compliance with the Environmental Covenant. The inspection began with a meeting 
at the Fort Madison plant and then both subsites were inspected. The subsites were found to be in excellent 
condition and there was nothing indicating noncompliance with the Environmental Covenant. The Site 
Inspection Checklist is Attachment 4 to this report. 

7.0 Technical Assessment 

7.1 Question A: Is the remedy functioning. as intended by the decision documents? 

YES. The selected remedy in the ROD included disposal of debris; excavation and solidification/ 
stabilization of contaminated soil that exceeded action levels; construction of a vegetated soil cover; 
groundwater monitoring; and implem.entation of institutional controls. The ex<;;avation, stabilization/ 
solidification and capping of contaminated soil has achieved the remedial action objectives of 
preventing or minimizing the potential for exposure to contaminated .soil and groundwater and to 
prevent or minimize the potential for future off-site migration of contaminants. The effective 
implementation of an Environmental Covenant also prevents or minimizes exposure to contaminated 
soil and groundwater as well as ingestion of contaminated groundwater.. 

Operation and maintenance of the cap has been effective. Maintenance has been performed as needed 
and appears to be effective. Over the past five years the costs have occasionally exceeded the estimate in 
the ROD of approximately $12,000, however, the costs do not appear to be excessive and it is 
anticipated that they will continue to be fairly consistent in the future. 

The relative stability of the groundwater monitoring results at the Baier subsite, throughout the 
implementation of the remedy, indicates that the solidified/stabilized soil with its clay cap is stable. All 
of the contaminated soil from the McCarl subsite was excavated, treated and disposed of at the Baier 
subsite. Results of recent groundwater sampling for VOCs at the Baier sub site do not indicate that there 
have been any releases of VOCs from the treated soil to the groundwater. 

The Environmental Covenant that is in place on the Baier subsite prohibits residential; recreational or 
food chain agricultural uses of the property and the installation of water wells. It includes a requirement 
that the property be fenced: There were no activities observed that violate these requirements. At the 
time of the EPA's inspection of the Baier subsite, the capped area as well as the area surrounding it was 
undisturbed with a thick cover of vegetation, and no new uses of groundwater were observed. The Baier 
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subsite remains fenced and secure. The Environmental Covenant includes a requirement that DuPont 
verify annually that the activity and use limitations continue in place and were complied with during the 
preceding year, which has been done. 

7.2 Question 8: Are the exposure assu~ptions, toxicity data, cleanup levels and RAOs used at the 
time of remedy still valid? YES. 

Changes in Standards and To Be Considers (TBCs) 

• 	 Have there been changes to risk-based cleanup levels or standards ident(fied as applicable or 
relevant and appropriate requirements (ARARs) in the ROD that call into question the 
protecth'eness oftire reme(~V? The ROD established cleanup lev'els only for soil as it was 
detennined in the baseline risk assessment that no exposure to contaminated groundwater would 
occur due to the low groundwater yield from the contaminated z.one. However, groundwater is 
monitored to ensure that the stabilized/solidified soil is not releasing contaminants into "the 
groundwater. 

The chemical-specific soil cleanup levels established in the ROD were 350 mg/kg for lead; 
150 mg/kg for chromium; I 0 mg/kg for selenium; and 20 mg/kg for cadmium. Contaminated soil 
exceeding these levels at both subsites was excavated, treated and then capped at the Baier 
subsite. These soil. cleanup levels were compared to the most recent EPA Regional Screening 
Levels (RSLs) for residential soil as the RSLs generally are derived using the latest toxicity 
values (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm). Currently, 
the RSLs are higher for all of the contaminants than the soil cleanup values for this site, 
assuming residential use of the site, with the exception of chromium. The RSLs are 400 mg/kg 
for lead; 390 mg/kgfor selenium; and 70 mg/kg for cadmium. Chromium is present ip two 
valence states: the less toxic trivalent chromium (Cr+3

) and the significantly more toxic 
hexavalent chromium (Cr+6

). The chromium associated with this site was predominantly present 
as lead chromate which is most likely comprised of Cr+6

. During preparation of the Baseline Risk 
Assessment for this site it was assumed that all of the chromium associated with the site was 
Cr+6

. Evaluations of the toxicity ofCr+6 continue but the most recent toxological values used in 
. developing the RSLs for Cr+6 result in a residential soil screening level of0.29 mg/kg at the I x 
Io-6 cancer risk level, which is significantly lower than the cleanup level of 150 mg/kg in the 
ROD. 

Contaminated soil was removed from the McCarl subsite and transported to the Baier subsite .. 
Confim1ation samples of the residual soil at the McCarl subsitewere collected and they did not 
exceed the soil cleanup levels foi-lead, seienium or cadmium. The residual levels of total 

~, 	 chromium at the McCarl subsite ranged from a high of 13.06 mg/kg to below detection limits. 
Confinnaticin samples were also collected from the areas that were excavated at the Baier 
subsite. The two highest levels of residual total chromium at the Baier subsite were 64 mg/kg 
and41.74 mg/kg, with the remaining samples from 28 mg/kg to below detection limits. While 
these levels of residual total chromium would exceed the most conservative Cr+6 screening 
levels, only two individual sample locations are outside the 1 x 1o-4 acceptable carcinogenic risk 
range. These two elevated levels occur at the Baier subsite where an Environmental Covenant 
has been placed on the property preventing residential and food chain agricultural use; Therefore, 
it can be concluded that these two locations with elevated residual chromium do not adversely 
affect the protectiveness ofthe remedy. 
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Since there is no exposure to the contaminated groundwater, and the underlying aquifer has not 
been affected-by site contaminants, no action was taken at the site for the remediation of 
groundwater. There are no federal or state ARARs for the selected "no action" alternative 
because compliance with federal and state ARARs is not required as no remedial action is 
necessary to protect human health and the environment. Groundwater is periodically sampled at 
the Baier subsite as a means ofmonitoring the effectiveness of the soil treatment remedy. The 
groundwater samples are compared to MCLs for drinking water. Since 1991, when the ROD was 
signed, the EPA has adopted a number ofMCLs for drinking water. The previous MCL for 
cadmium was 10 ~tg/1 and the current MCL is 5 ~g/1. The previous MCL for arsenic was 50 ~g/1 
and the current MCL is 1 0 ~g/1. These levels have not been exceeded in groundwater samples 
collected at the Baier subsite. Recent sampling for VOCs in groundwater indicates that VOCs are 
not present at this site. Accordingly, it is the EPA's determination that the remedy continues to 
be protective. 

Exposure assumptions, toxicity data, ecol<?gical cleanup levels and RAOs were not selected 
specifically for ecological receptors at the site. The action level for cadmium exceeds the 
Ecological Soil Screening Levels (Eco-SSLs) for s<;>me avian and mammalians, however there is 
a one to three foot cap over these soils and confirmation samples of the topsoil showed 8.0 
mg/kg oflead; 11.1 mg/kg of chromium and non-detectable levels of cadmium and selenium. 
This level oflead in the topsoil is below th,e lowest EPA Eco-SSL for avian lead in soil of 11.0 
mg/kg, There is not an Eco-SSL for total chromium, therefore a total chromium screening level 
of 0.40 mg/kg was utilized. That value results in a chromium hazard quotient of 28 for the site 
which exceeds the target of not exceeding a hazard quotient of one. However, chromium levels · 
ranging from 2 to 25,000 mg/kg are found in Iowa native soils. Therefore, the EPA Region 7 
ecological risk assessors .do not find there is an ecological risk to receptors due to metals in 
topsoil at the site. 	 · ­

• 	 Are there llelv~y promulgated standards that call into question the protectiveness ofthe remedy? 
No. 

• 	 Have TBCs used in selecting cleanup levels at the site changed in ways that could affect the 
protectiveness ofthe remedy? TBCs were not used in selecting cleanup levels for this site. 

Changes in Exposure Pathways 

• 	 Has land use or expected land use on or near the site changed (e.g., industrial to residential, 
commercial to residelltial)? Land use has not changed at the slte. DuPont owns the properties 
that comprise both the Baier and McCarl subsites and it is reasonably anticipated that future land 
use will_remain the same. Further, the Baier subsite has an Environmental Covenant placed on 

_the property that restricts uses that may result in unacceptable future exposures. 

• Have any human health or ecological routes 'ofexposure 01: receptors changed or been new~y 
ident(fied (e.g., dermal contact where none previous~v existed, neH' populations or species 
ident(fiedon-site or near the site) that could affect the protectiveness ofthe remedy? No. 

• Are there newlv idellti{led contaminants or contaminant sources? The available data do not ., 	 ,.~ 

demonstrate the presence of new contaminants or contaminant sources. 
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• 	 Are there unanticipated toxic by-products ofthe remedy not previous~v addressed by the decision 
documents (e.g., byproducts not evaluated at the time ofremedy selection)? Sampling has not 
indicated the presence of any unanticipated toxic byproducts at the site. 

• 	 Have physical site conditions (e.g., changes in anticipated direction or rate ofgroundwater flow) 
or the understanding o.f these conditions (e.g., changes in anticipated direction or rate o.f 
groundlvaterflmv) changed in a way that could affect the protectiveness o.fthe remedy? NO. 

Changes in Toxicity and Other Contaminant Characteristics 

• · · Hl}ve toxicity factors for contamiliants o.f concern at the site changed in a way that could affect 
the protectiveness o.fthe remedy? Numerous toxicity values have changed since the completion 
of the Baseline Risk Assessment and Supplemental Risk Assessment in 1991. Comparisons of 
the past and current toxicity values areshown in Table 3. However, since completion of the soil 
remediation activities, no exposure to contaminated soil is occurring. The selected remedy for 
soil was stabilization and solidification of all soil contaminated above risk-based levels into a 
solid monolith. The treated soil was then covered with impermeable clay, clean topsoil and a 
vegetative cover. In addition; covenants imposing. limitations on the future use of the site were 
implemented to ensure the integrity of the protective cover and the underlying solidified soil 
mass and to prevent conta~t with the treated soil. 

Table 3 

Comparison of Past and Current Toxicity Values 


Risk Assessment 
Toxicity Values 

2007 Toxicity Values 
(Third Five-Year 

Review) 

Current Toxicity 
Values ' 

Chemical SFo 
RtDo 

(mg/kg-day) SFo 
RfDo 

(mg/kg-day) SFo 
RID,~ 

(mg/kg-day) 
Arsenic 1.75 I.OOe-03 1.5 3.00e-04 1.5 3.0e-04 
Barium --­ 5.00e-02 --­ 2.00e-01 --­ 2.0e-OI 

Cadmium --­ 1.00e~03 --­ ·' 5.00e-04 --­ 5.0e-04 
Chromium --­ 5.00e-03 --­ 3.00e-03 5.0e-Ol 3.0e-03 

Copper --­ 1.30e+OO --­ 4.00e-02 --­ 4.0e-02 
Lead NA NA NA NA NA NA 

Manganese --­ 2.00e-01 --­ 1.40e-01 --­ 1.4e-O 1 
Selenium --­ 3.00e-03 --­ · 5.00e-03 --­ 5.0e-03 

•, Zinc --­ 2.0,0e-01 --­ 3.00e-01 --­ 3.0e-OI 
SF0 - Oral Slope Factor . ( 

RfD 0 - Oral Reference Dose 
NA- Not Applicable. 

' 

For groundwater, the Baseline Risk Assessment indicated that no unacceptable exposure to 
contaminated groundwater would occur due to the low groundwater yield from the contaminated 
zone. Additionally, the Environmental Covenant prohibits installation of water wells. 

As discussed above, evaluations into the toxicity ofCr+6 continue but the most recent toxological 
values used in the RSLs for Cr+6 result in a residential soil screening level of0.29:mg/kg at the 
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I x I o-6 cancer risk level, which is significantly lower than the cleanup level of 150 mg/kg in the 
ROD. Two confirmation samples taken from the Baier subsite would exceed the I x 10-4 
carcinogenic risk range. Unacceptable exposures resulting from contamination on that property 
are further protected against by an Environmental Covenant restrictin·g the property use. In the· 
future the EPA may finalize toxicity factors for Cr. 

Ecological toxicity values. have also changed over time but they do not have an effect on the 
protectiveness of this remedy. · 

• 	 Have other contaminant characteristics changed in a way that could (~{feet protectiveness ofthe 
reme(~y? There are no other known changes to contaminant characteristics that could affect the 
protectiveness ofthe remedy. 

· Changes in Risk Assessment Methods · 

Have standardized risk assessment methodologies 'changed in a way that could affect the 
protectiveness ofthe remedy? Some standardized risk assessment methodologies have changed 
since the Baseline ~isk Assessment and Supplemental Risk Assessment were completed in 1991. 
Currently, dem1al contact with contaminated water while showering and bathing would be 
quantified, and the EPA has more recent guidance on quantifying exposure for both the dermal 
and inhalation routes of exposure than those used in 1991. However, these changes do not affect 
the protectiveness of the remedy as indicated in the discussion on changes to toxicity values. 

In 1998 the EPA Final Ecological Risk Assessment Guidance was published. However, it has 
been determined that the ecological risk assessment that was performed at the site was adequate 
and does not adversely affect the protectiveness of the remedy. 

Evaluation of Remedial.Action Objectives (RAOs) 

The RAOs for the site were: 

• 	 Prevent or minimize the potential for human exposure to contaminated soil and groundwater so 
that health-based allowable exposure limits are not exceeded; and 

• 	 Prevent or minimize the potential for future off-site migration of contaminants. 

The response actions taken address the threats posed by this site and continue to protect human health 
and the environment through the: (1) prevention of human exposure to contaminants in soil and 
groundwater through the excavation, solidification and placement of the solidified mass into a land 
disposal unit at the Baier subsite, which has a vegetated soil cap; (2) implementation of institutional 
controls through an Environmental Covenant that places activity and use limitations on the property 
designed to prevent unacceptable exposures to contamination and (3) minimization ofoff-site·migration 
of contaminated groundwater hy solidification of contaminated soil as w~1l.as the placement of a lo~ 
penneability clay layer followed by top soil at the Baier subsite. Therefore, the RAOs have been, and 
continue to be, met. 
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7.3 Question C: Has other information come to light that could caU into question the effectiveness of 
the remedy? NO. 

No ecological targets were identified during the ecological risk assessment and none were identified 
during this five-year review and therefore monitoring of ecological targets is not necessary. There have 
not been any weather-related events that have affected the protectiveness of the remedy.· There is no 
other new infom1ation that calls into question the protectiveness of the remedy at this site. 

7.4 Summary of Technical Assessment 

According to the data reviewed and the site inspection, the remedy is functioning as intended by the 
ROD, as modified by the ESD. There have been no changes to the physical conditions of the site that 
would affect the protectiveness of the remedy. The cap and vegetative cover at the Baier subsite remain 
in good condition. The monitoring wells also remain in good condition. The results of the groundwater 
monitoring do not indicate that the treated soil is releasing site contaminants into the groundwater. 
While there have been changes in some of the toxicity factors for the contali1inants of concern that were 
used in the1baseline risk assessment, due to the remediation activities no exposure to contaminated 
media is occurring and therefore, toxicity has no bearing. There has been no change to the standardized 
human health or ecological risk assessment methodology that could affect the protectiveness of the 

· remedy. There have been no changes in land usage that adversely affects the protectiveness of the 
remedy. The Environmental Covenant that was placed on the Baier subsite in September 2007 is durable 
and enforceable. DuPont has annually verified that the activity and use limitations imposed by the 
Environmental Covenant continue in place and have been complied with during the preceding year. 
There is no other information that calls into question the protectiveness of the remedy. 

For the past five years, semiannual inspections of both subsites were conducted by DuPont personnel. They 
inspect the condition of the cap and vegetative cover, ensure that the fence, gates and locks are in good 
condition and verify that all monitoring wells are in good condition. During the past five years only minor 
problems have been identified and promptly addressed. · 

Inspection and maintenance of the Baier subsite should continue to occur semiannually. The Environn1ental 
Covenant should remain in place with annual verification that it exists and has been complied with. 
Groundwater monitoring for metals at the Baier subsite will continue biennially. 

8.0 Issues 

There were no issues identified during this five-year review. 

9.0 Recommendations and Follow-up Actions 

There were no recommendations or follow-up actions identified during this five-year review. 
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10.0 Protectiveness Statement 


The remedy at the E.I. duPont de Nemours &.C~ .• Inc. County Road X-23 site is protective ofhuman 
health and-the environment. 

11.0 Next Five-Year Review 

The neXt five-year review for the E.I. duPont de Nemours & Co:, Inc. County Road X~23 site will be 
required in June 2017. · - · 
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Attachment 1 
Site Documents Reviewed 

2008 Groundwater S~pling Report, Baier Landfill, County Road X23 Superfund Site, Lee County, 
Iowa, Feblu~ 2007 · 

. 20 I 0 Groundwater Sampling Report, Baier Site, Cotinty Road X23 Superfund Site, Lee County, Iowa, . 
March 20Il . 1 

ConseR;t Decree, United States ofAinerica v. E. I. DuPontDe Nemours & Company, May 2I, I992 

EmaiJ Re: Baier McCarl Cost, March I9, 2012 

Email Re:.Past VOC Groundwater Sampling Information, December i2, 20t'I 

Email Re: Past and Future VOC Groundwater Sampling, December 13, 201I 

Environmental Covenant, September 20, 2007 · 

Environment~ Covenant Compliance Notification letter, Jaimary 22, 2008 

Environmental Cove11ant Compliance Notification letter, January' 8, 2009 

Environmel)talCovenant Compliance Notification letter, January 7, 2010 

· · Enviroiuneh.tal Covenant Compliance Notifica,tion ietter, January 5, 20I1 

Environmental Covenant Compliance Notification letter, January .f5, 20I2 
-; 

Explanation of Significant Differences for the DuPont County Road X23 Superfund Site, Lee County, , 
Iowa, May 1I, 1992 · 

Five-Year Review DuPont County Road X23 -Site, Lee County, Iowa, June 19, 1997 . 

Five-Year R~view DuPont County Road X23 Site, Lee County, Iowa, August I6, .2002 

. Five-Year Review DuPont County Road X23 Site; Lee County,. Iowa, August Is: 2007 

Inspection andMaintenance Plan Report for E. I. duPont de Nemours and Company, (DuPont Lee 
County X-:23)Baier and McCarl Site, Lee County, Iowa, Octob~ 16,2007 

Inspection and Maintenance Plan Report for E. I. duPont de Nemours and Company, (DuPont Lee 
County X-23) Baierand McCarl Site, Lee County, Iowa, April 3, 2008 

Inspection and Maintenance Plan 'Report for E. I. du Pont 'de Nemours and Company, (DuPont Lee 
. County X-23) Baier and.McCarl Site, Lee County, Iowa, October 31, 2008 



...... -· ....... • ,. ·--···1· 


Inspection and Maintenance Plan Report for E. I. du Pont de Nemours and Company, (DuPont Lee 

County X-:23) Baier and McCarl Site, Lee Comity, Iowa, March 30, 2009 


Inspection and Maintenance Plan Report for E. I. du Pont de Nemours and Company, (DuPont Lee 

County X-23) Baier and McCarl Site, Lee County, Iowa, November 3, 2009 


I 

Remedial Design ·Report, Final Design Submittal Baier Site and McCarl Site, Lee County, Iowa, May.· 
I992 . . 

Revised Sampling and Analysis Plan, County Road X23 Superfund Site,_Lee County, Iowa, February 
2003 . . 

• L 

Site Insp~ction Report, Baier Site, March 26, 20I 0 .· 

Site Inspection Report. M£Ca!l_Sjte_._!Vfat$h2§_,_20l.Q_____ ·-·· .. ______ .... ____ --·· 

Site Inspection Report, Baier Site, October 22, 2010 

Site Inspection Report, McCarl Site, October 27, 20 I 0 

Site Inspection Report, Bai~r Site, March 3 I, 2011 

Site Inspection Report, McCarl Site, March 31, 2011 

Site Inspection Report, Baier Site, October 31, 20 I 1 

·Site Insp<?ction Report, McCarl Site, October 3.1, 2011 

Submittal of December 2011 VOC Groundwater Sampling Results, County X23 (sic) Superfund Site, 
March 15, 2012 

Superfund Record ofDecision: E. I. du Poht de Nemours (Coun!y RdX23), Iowa, May 1991 

26 



,!e4 ••
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Shade: Reilult > MCL CRDl: Cor.tract Requlnld Det8c:uon Umft (2): Adlon Level 
Screentng Crlrerta: FI!IJeral Maximum Corr'.amlnar:l Levels (MCLa) unless spadtle-::1 
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. T!e4 ••Groundwater Concentrations: 1993 to 2010 
Shallow Wells 

· ·· Baier Site 
County Road X23 Superfund Site 

Lee County, Iowa 

- All unit! ere mgll. . Bi Blank Contamlriatlon J: EatJniated COI\Ciiilba~ 
Shade: Result ::Jo MCL CRDL: Contract Rilquired_De!lec:tlon Umlt · 
scnenlng Crtterta: Federal Maximum Contaminant LeVels cMCLs) unless specified 

.~ 

(1 ): ~ tJnnldng Watet Stand8rd 
(2): Action L.aYel 

\
' . 
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.e4.• Groundwater Concentrations: 1993 to 2010 

Shallow Walla 


Baier Site 

County Road X23 Superfund Site 


Lee County, lowa 


AI unit& are mgll. B: Blank Contamal!on J: Es!Jmated CclnalntraUon 
Shade: R->MeL CRDL: ContraCt Requlnld De1Bdlor1 Limit 
Saeentng Criteria: Federal Maximum Contaminant LIMJII (MCLs) unless specified 

(1 ): Secoitdafy Drlnldng Water Scandard 
(2): Action LIIYI!I 
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··4
Groundwater Concentrations: 1993 to 2010 

Shallow Wells· 


Baier Site 
County Road X23 Superfund S\te 


Lee County, Iowa 


Alllltllls ilre mgll. ·a: Blank Contalnlnallon J: Esllmatad Concantratlon (1): Secondary Ortnkfng Water SIIB'IdiWd 

Shade: Ras1.11t > MCI.. CRDl: ContractRequired Deledian Limit (2): Acllon Level 

Screening Cdlerte: Feden!I.Maxlmum Contaminant l.ellels (MCL.s) unless specltled · 

31312011 Page5of5 
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•• •• 

B: BlankCol\fAmlnallon (1): Seootidary Dlthlllng Wlller Stan1tard 

- .•e5­

Groundwater Concentrations: 1993 to 2010 
Deep Wells 
Baler Site 

County Road X23 Superfund Site 

Lee County. Iowa 


N! unb ere "91­
Shade: Resuft ~.MCL CRDl: Cordlad Required-~ Umll 
Screening Crllitrla: Fedel'lll M8ldlllurn Conlllmm.nt L.-'8 (M~) un1818llpt!Cifled 

(2): 'AI:IIar! LIM! . . 

3/3;2011 Page 1of4 

http:Conlllmm.nt


·ll flf8nt Conlamlr.altln (1): s-!darv DtlnldngW«er S!:Br'o:de."tt 

!es 

Groundwater Concentratlons:·1993 to 2010 


DeepWnlls 

Baler Site 


County Road X23 Superfund Site 

lee Caurity, Iowa · 

Nl unlhl ano mgn_ 

Sl-ade: R.,..;t;,. MCL CROL: Conlr8ct Rllqutnld Detection Umi\ (2): Action Lft8l 


Sc::raenlng Crlella: Federal Maodmum eon.mlnant i..avllla (11.1Cl.sl. unleas ~~~ 
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Tables•• - •
Groundwater Concentrations: 1993 to 2010 
Deep Wells 

Bater Site 


County Road X23 Superfund Site 

Lee County, Iowa 

All unllla are mg/l. 8: Banle Ccil\1amNI'I)n - (1); Secand..ryO!tnking W~et Sliandard 

Shade: Rnull " MeL -CRDL: c:onnCt ReQuifed O..llldlan Umlt _ ' (2): Aclllll\ Lew! 

Scnatlng Cl'llllrla: f'edel'lll ~-~ LAm!la (MCl.a) un_lea ISpecl1lcd 
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e···te~Groundwater Concentrations: 1993 to 2010 
Deep Welts 

Baler Site 


County Road X23 Superfund Site 

Lee County, Iowa 


Ali IJI'b - n-ot. s: Blank Contamlnellorl J: Esllrnalto!d Com:anlndlon 

Shade: Raaull > MCL CRDl: CGntfllcl Req;.dred Oelection llor,i! 

Screening Crllerill: Federal Maximum C».ot&Jo~lell LewiS (MCI.Jo) unllosa_epeellea 

(1): Seeondaly ~nowr~.s.~am 
121: Adll:n ...._. 
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Table1 
Groundwater Sampling Data Results Summary for VOCs. December 2011 

Baier Landfill Site · . 
DuPont County Road X-23, Lee County, Iowa· 

' 

Location: BRA-01S BRA-010 BRA-02S BRA-020 BRA·03S BRA-030 BRA;04S BRA-040 BRA·OSS 
BRA..OSS 

(OUP) 

CAS No. Analyte Units MCL 

Oa1e 
Sampled: 

12/20/11 12/20/11 12/20/11 12/2.0/11 12120/11 12/20/11 12/20/11 12120/11 12/20/11 . 12/20/11 

71556 

75354 

1,1, 1-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

UGIL 

UGIL 

200 

-
7 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND(0.8) 

ND (0.8) 

ND(0.8) 

ND(0.8) 

78933 
2-BUT ANONE (METHYL ETHYL 
KETONE) UGIL -

ND(3) ND(3) N0(3) ND(3) ND(3) ND(3) ND(3) ND(3) ND(3) ND(3) 

67641 

~ 

ACETONE UG/L -
ND(6) ND(6)" ND(6) ND(6) ND(6) ND(6) ND(6) ND(6) ND(6) ND(6) 

71432 BENZENE 
. 

UG/L 5 
ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) ND(0.5) 

75150 CARBON DISULFIDE UGIL .. 
ND (1) ND(1) ND(1) ND(1) ND(1)· ND(1) ND.(1) ND(1) ND(1) ND(1) 

108907 CHLOROBENZENE UGIL 100 
ND(0.8) ND(ci:B) ND(0.8) ND(0.8) ND(0.8) 

-
ND(0.8) . ND(0.8) ND(0.8) ND(0.8) ND(O.B) 

100414 

108101 

ETHYLBENZENE 

4-METHYL-2 PENTANONE 
(METHYL ISOBUTYL KETONE) 

UG/L 

UGIL 

700 

-
-

ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

· ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

ND(0.8) 

ND(3) 

N0(0.8) 

ND(3) 

75092 METHYLENE CHLORIDE UGIL 5 
ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) 

-

ND(2) ND(2) NO (2) 

106883 .. TOLUENE. UG/L 1000 
ND(0.7) · NO (0:7) ND(0.7) ND(0.7) ND (0:7) ND (0.7) ND(0.7) ND(0.7) ND(0.7) ND(0.7) 

79016 TRICHLOROETHENE UG/L 5 
ND (1) ND(1) ND(1) ND(1) ND (1) ND(1) ND(1) ND(1) ND(1) ND(1) 

= Indicates a result that exceeds the MCL. ND = Analyle not detected above stated (Method Detection Limit). 
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Attachment 4 

· Site Inspection Checklist 


I. SITE INFORMATION 

Date of inspection: 5/17/2012 


Inc. County Road X-23 

Site name: E. I. du Pont de Nemours & Co., 

EPA ID: IAD980685804Location and Region: Lee County, Iowa 

Weather/temperature: mid-70sop, sunny 
review: EPA-Region VII 
Agency, office, or company leading the five-year 

Remedy Includes: (Check aU that apply) 

~ Landfill cover/containment 0 Monitored natural attenuation 

• Access controls 	 0 Groundwater containment 
• Institutional controls 0 Vertical barrier walls 

0 Groundwater pump and treatment 

0 Surface water collection and treatment 

0 Other 


ll. INTERVIEWS (Check aU that apply) 

1 . O&M site manager Farrah Thervil Remediation Project Director 
Name Title Date 

Interviewed 0 at site 0 at office • by phone Phone no. 302-999-3203 
Problems, suggestions; 0 Report attached 

2. O&M staff Brenda Swvter •. Environmental Resource 5/ 17/2012 
Name Title Date 


Interviewed • at site 0 at office 0 by phone Phone no. 319-376-5238 

Problems, suggestions; 0 Report at4tched 


m. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. 	 O&M Docu:inents 
OO&Mmanua! 0 Readily available 0 Up to date ON/A 
0 As-built drawings 0 Readily available 0 Up to date ON/A 
0 Maintenance Jogs 0 Readily available OUp to date O N/A 
Remarks On-site documents were not reviewed duringsiteinm_ection. 

2. 	 Site-Specific Health and Safety Plan 0 Readily available OUp to date ON/A 
0 Contingency plan/emergency response plan 0 Readily available 0 Up to date ON/A 
Remarks On-site documents were not reviewed durin2 site insJ)ection. 

3. 	 O&M and OSHA Training Records 0 Readily available · 0 Up to date • NIA 
Remarks 

4. 	 Permits and Service Agreements 
0 Air discharge permit 0 Readily available 0 Up to date • NIA 
0 Effluent discharge 0 Readily available OUp to date • NIA 
0 Waste disposal, POTW 0 Readily available 0 Up to date • NIA 
0 Other permits 0 Readily available 0 Up to date •NIA 
Remarks . 

5. 	 Gas Generation Records 0 Readily available 0 Up to date • NIA 
Remarks 
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L 6. Settlement Monument Records 0 Readily available 0 Up to date •N/A 
Remarks 

7. 	 Groundwater Monitoring Records 0 Readily available 0 Up to date ON/A 
Remarks On-site documents were not reviewed during site irisoection. 

8. 	 Leachat~ Extraction Records 0 Readily available 0 Up to d!!te •N/A 
Remarks 

9. 	 Discharge Compliance Records 
0 Air 0 Readily available 0 Up to date •N/A 
0 Water (effluent) 0 Readily. available 0 Up to date •N/A 
Remarks 

YO. 	 Daily A-ccess/Security Logs 0 Readily available 0 Up to date' •N/A 
Remarks 

IV. 0&:\t COSTS 

I. 	 O&M Organization 

0 State in-house 0 Contractor for State 

• PRP in-house • Contractor for PRP 

0 Federal Facility in-house 0 Contractor for Federal Facility· . 

0 Other 


2. 	 O&M Cost Records O&M Costs are discussed in the report. 
• Readily available 0 Up to date 

·o Funding· mechanism/agreement in place 

Original O&M cost estimate 0 Breakdown attached · 
 . 

3. Unanticipated or Unusually High O&M Costs During Review Period 
' Describe costs and reasons: Described in reQort. 

V. ACCESS AND INSTITUTIONAL CONTROLS • Applicable ON/A 

A. Fencing 
\ 

I. 	 Fencing damaged 0 Location shown on site map 0 Gates secured •N/A 

Remarks Fence in good condition. 


B. Other Access Restrictions 

I. 	 Signs and other security measures D Location shown on site map •N/A 

Remarks 


c. Institutional Controls (ICs) 

2. 	 Adequacy • lCs are adequate 0 ICs are inadequate ON/A 
( 

D. General 

I. 	 Vandalism/trespassing 0 Location shown on site map •No vandalism evident 

2. 	 Land use changes on site • N/A 

Remarks No change in land use in or around site. 


3. 	 Land use changes off site • N/ A 

Remarks No change in land use in or around site. 


VI. GENERAL SITE CONDITIONS 
'" 

A. Roads 0 Applicable •NIA 

I. 	 Roads damaged 0 Location shown on site map 0 Roads adequate •NIA 
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VII. LANDFILL COVERS 0 ApP,licable ON/A 

A. Landfill Surface 
.~ 

1. Settlement (Low spots) 0 Location shown on site map • Settlement not evident 
Areal extent Depth 
Remarks 

2. Cracks 0 Location shown on site map • Cracking not evident 
Lengths Widths Depths 
Remarks 

3. 	 Erosion 0 Location shown on site map • Erosion not evident 
Areal extent Depth -
Remarks 

4. Holes D Location shown on site map • Holes not evident 
Areal extent Depth 
Remarks 

5. Vegetative Cover • Grass • Cover properly established 
0 Trees/Shrubs (indicate size and locations on a diagram) 
Remarks 

• No signs of stress 

6. Alternative Cover (armored rock, concrete, etc.) • NIA 
Remarks 

. 


7. Bulges 0 Location shown on site map • Bulges not evident 
Areal extent Height 
Remarks 

8. Wet Areas/Water Damage • Wet areas/water damage not. evident 
0 Wet ~reas 0 Location shown on site map · Areal extent 
0 Ponding 0 Location shown on site map Areal extent. 
0 Seeps 0 Location shown on site map Areal extent 
0 Soft subgrade 0 Location shown on site map . Areal extent 
Remarks. 

9. Slope Instability 0 Slides 0 Location shown on site map • No evidence of slope instability 
Areal extent 
Remarks I 

B. Benches 	 0 Applicable •N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to ·a lined 
channel.) 

c. 	Letdown Channels D Applicable •NIA 
(Channel lined with erosion control mats, rip rap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating en:>sion gullies.) 

D; Cover Penetrations 0 Applicable •NIA 

E. Gas Collection and Treatment 0 Applicable • N/A 

..F. Cover Drainage Layer . 0 Applicable liN/A 
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G. Detention/Sedimentation Ponds D Applicable •NIA 

H, Retaining Walls D Applicable •NIA 

L Perimeter Ditches/Off-Site Disc~arge · D Applicable •NIA 

VIII. ·VERTICAL BARRIER WALLS D Applicable • N/A 

IX. GROUNDWATER/SURFACE WATER REMEDIES D Applicable •NIA 

X. OTHER REMEDIES .. 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An exainple would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Descrihe issues and 0bservations relating to whether the remedyis effective and fimcti0ning as designed. 
Begin with a brief statement of what the remedy is to accomplish {i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 
There is no· exgosure to site contaminants at the Baier subsite because access is limited by its location 
and the fence around the grogerty; institutional controls are functioning as intended;· and the cag and 
vegetative cover have been designed and maintained to grevent exgosure. 

B. Adequacy of O&M . . 
Describe issues and observations related to the implementation and scope ofO&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
Maintenance of all elements of the remedy continue to grevent exgosure to site contaminants. 

c. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M' or a high 
frequency of~nscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. None / 

. 
D. Opportunities for Optimization 

'· 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
None recommended. 
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